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(54) IMAGE DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image display device 
capable of displaying displayable best object data by utilizing the 
throughput of a computer to the maximum in the display of three- 
dimensional CG images. 

SOLUTION: Originally, in the case of displaying a graphic as 
indicated in the diagram (c), without providing a shape itself 
indicated in the diagram (c) as object data, elimination data and 
addition data are gathered with basic graphic data indicated in the 
diagram (a) and defined. At the time of display, the basic graphic 
data are displayed, then a processing is performed as in the diagram 

(b) by using the elimination data and the graphic as in the diagram 

(c) is displayed by using the addition data. By performing the 
processing in such a manner, the display is performed in the state 
of the diagram (a) in the case that the throughput of the computer 
is low and the display is performed in the state of the diagram (c) in 
the case that the throughput of the computer is high. 
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[0012] Rendering processing unit 7 performs processing of projecting an object seen 
from a view point position in the three-dimensional virtual space onto a two-dimensional 
plane by using object data read from data storing device 1 by data reading unit 5 and 
view-point information calculated by view-point information calculating unit 6, For 
rendering, the well-known technique of Z buffer algorithm is utilized. The case of 
performing rendering processing on the object data shown in Fig. 2 will now be 
described by way of example. Firstly, basic graphic data is drawn in the drawing area 
in which background data has been drawn. Fig. 3 (a) shows the state where the basic 
graphic data A in Fig. 2 is drawn in the drawing area, 

[0013] Next, detailed graphic data is drawn onto the drawn data in the state shown in 
Fig, 3 (a). Drawing is performed with the elimination graphic data out of the detailed 
graphic data. Each plane of the elimination graphic data is the same in color with the 
background, and it does not have any shading information. Thus, when the elimination 
graphic data B in Fig. 2 is drawn over the drawn data of Fig. 3 (a), the result is as shown 
in Fig. 3 (b) where the part in which elimination graphic data B has been drawn becomes 
the background, which is shown as if basic graphic data A were eliminated. Although 
the graphic data shown in Fig. 2 each include sides drawn for a convenience sake, they 
actually have only the information of apexes, with no contour information of the sides. 
Thus, when each plane of the elimination graphic data has the mount data of the same 
color as the background having no shading information, the result is as if they were all 
filled with the same color as the background, as shown in Fig. 3 (b). 
[0014] Next, addition graphic data is drawn. When the addition graphic data C in 
Fig. 2 is drawn over the drawn data shown in Fig. 3 (b), the result is as shown in Fig. 3 
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(c). Here, although addition graphic data C does not have the contour information of 
the sides, the mount data has the shading information. Thus, the shape as shown in Fig. 
3 (c) is expressed. For this object, there is only one detailed graphic data. Thus, the 
drawing processing is completed with this. The drawn data is transmitted to display 
device 4 at the next display timing, and the state in Fig, 3 (c) is displayed. The display 
timing is usually set to be several tens of times per second. 

[0015] When the throughput of the computer is high, the drawing processing is fast. 
Thus, it is possible to draw all the graphic data before arrival of the display timing. If 
the throughput of the computer is low, the drawing processing takes time, so that the 
display timing will arrive before all the graphic data are drawn. Thus, in the example 
shown in Fig. 3, although the state of Fig. 3 (c) can be displayed when the throughput of 
the computer is high, with the computer low in throughput, the state shown in Fig, 3 (a) 
displayable upon arrival of the display timing is displayed, and the state shown in Fig. 3 
(c) is displayed upon arrival of the next display timing. If drawing of all the graphic 
data has not finished yet upon arrival of the relevant display timing, the drawn data 
displayable at that time point is displayed. In the present apparatus, a pair of 
elimination graphic data and addition graphic data is regarded as detailed graphic data, 
and it is configured such that it becomes displayable only after one addition graphic data 
is drawn. Thus, the state of Fig. 3 (b) where elimination graphic data alone has been 
drawn is not recognized as being displayable. If it is made displayable at the time point 
before finishing of one detailed data, the graphic that cannot be a three-dimensional 
object, as shown in Fig, 3 (b), would be displayed. 

[0016] If the position of the view point is fixed, this display processing is performed as 
described above, as long as the computer is capable of processing detailed graphic data. 
On the other hand, in the case where the operator changes the view point information by 
the mouse one after another, the drawn data as a whole needs to be re-drawn. Thus, 
there may be a case where the detailed graphic data as a whole cannot be drawn on time, 
depending on the capacity of the computer. For example, assume that in the example 
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described above, the drawn data as a whole need to be re-drawn at the time point when 
processing has been completed up to the level shown in Fig. 3 (a). In such a case, the 
processing is terminated at the relevant time point, and the drawn data in the state of Fig. 
3 (a) displayable at that time point is displayed at the next display timing, while the 
processing for drawing basic graphic data A at the next view-point position is performed. 

. . , omitted . . . 
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